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1. Safety & Environmental Health Protocols (EHS)

2. Hardware & Tooling Requirements
Approved Diagnostic Equipment

• AISG Handheld Master Controllers: Andrew ATC200-Lite, Amphenol PCU-4, or Kathrein RCU. 

Adhere to these safety and environmental protection procedures before 

performing any work on-site:

• Personal Protective Equipment (PPE): Full body climbing harness, safety helmet with chin strap, steel-toe 

boots, and cut-resistant work gloves are mandatory for all tower and structure work.

• RF Radiation Clearance: Verify with the Network Operations Center (NOC) or Site Safety Manager that active 

RF sectors are powered down or set to low-power mode before working within the radiation zone of the lens 

antenna.

• Weather Restrictions: Cease all tower climbing, hoisting, and RET maintenance during lightning storms, 

sustained winds exceeding 30 knots, or extreme precipitation.

• Mechanical Damage Prevention: Never execute automated CALIBRATE or TILT commands while a replacement 

RET controller is unmounted outside the antenna housing. Motor actuation outside the housing will cause 

mechanical damage to internal drive gears.

• Weatherproofing Protocol: Always apply dielectric compound to connectors before mating. Unused AISG ports 

must be filled with dielectric grease and sealed with protective caps to prevent humidity and water ingress.

⚠ INCOMPATIBILITY WARNING: JMA AISG handheld devices do NOT support Multi-RET controllers and 

must not be used on MatSing installations.

Figure 1: Andrew ATC200-Lite Figure 2: Amphenol PCU-4

Figure 3: Kathrein RCU
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• Interconnect & Test Cabling:

3. RET Architecture & Daisy-Chain Topologies (Types 1-7)

 

• Chemical Protection: 

Dielectric silicone grease / 

compound.

MatSing Multibeam Antennas (MBA) utilize two core RET controller hardware units across all 70 portfolio 

models: Single Channel RET (S) featuring 1 AISG IN port, and Dual Channel RET (D) featuring 2 AISG IN ports (IN-

1 and IN-2).

⚠ CRITICAL RULE FOR DUAL-CHANNEL RETs: For Dual Channel RET controllers, both IN-1 and IN-2 ports must be 

ENABLED in software. A controller with a disabled IN-2 port cannot support a daisy chain link.

• PC Testing Software: Windows laptop running vendor AISG control applications 

(e.g., Amphenol Antenna Line Device Control).

• RS485 Home Run Cable: Long test cable (up to 100 

m / 300 ft) to interface ground-level test equipment 

with the antenna RET system.

• Standard Y-Cable (1 Male to 2 Female AISG 

connectors) for active system monitoring.

• Passive Protocol Sniffing Software: Wireshark or Hercules software installed on a laptop connected via an 

RS485 interface to capture live AISG trace logs.

Figure 4: Amphenol AISG Laptop Software Control Interface

Figure 5: RS485 Home Run Cable Figure 6: Standard Y-Cable

Figure 7: Dielectric Compound

Figure 8: Single Channel Controller Figure 9: Dual Channel Controller
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RET Configuration Matrix

Wiring Topologies by Type

• Type 1 (D2xD2): Connects 2 Dual Channel 

controllers (4 total AISG ports) to a single radio feed 

using 3 Y-cables.

• Type 2 (D2 x D1): Links 2 Dual Channel controllers 

using 2 Y-cables; the first controller utilizes IN-1 and 

IN-2, while the second utilizes IN-1 only. 

• Type 3 (D1 x D2): Links 2 Dual Channel controllers 

using 2 Y-cables; the first controller utilizes IN-1 only, 

while the second utilizes both IN-1 and IN-2.

• Type 4 (D2): Connects a single Dual Channel 

controller using 1 Y-cable feeding both IN-1 and IN-2 

ports. 

Figure 11 Type 1 (D2 x D2) Figure 12: Type 2 (D2 x D1)

Figure 13: Type 3 (D1 x D2) Figure 14: Type 4 (D2)

— 1 Direct Cable + 1 Y-Cable

7 S1 Connected — — — — 1 Direct AISG Cable

6 S1 x D2 Connected Connected Connected —

— 1 AISG Y-Cable

5 D1 — Connected — — — 1 Direct AISG Cable

4 D2 — Connected Connected —

2 AISG Y-Cables

3 D1 x D2 — Connected — Connected Connected 2 AISG Y-Cables

Connected Connected 3 AISG Y-Cables

2 D2 x D1 — Connected Connected Connected —

Type
Configuration 

Code

Single RET 

Input

1st Dual 

RET (IN-1)

1st Dual 

RET (IN-2)

1 D2 x D2 — Connected

2nd Dual 

RET (IN-1)

2nd Dual 

RET (IN-2)

Required Interconnect 

Cabling

Connected

Figure 10: RET Configuration Matrix
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• Type 7 (S1): Standalone Single Channel controller 

connected directly to the radio feed.  

Note: Any MatSing RET controller included in an antenna assembly that is not required for a specific site 

configuration can remain disconnected; unused controllers do not impact RF performance.

• Type 5 (D1): Connects a single Dual Channel 

controller via a single AISG cable directly into port IN-

1. 

• Type 6 (S1 x D2): Connects the radio feed to the IN 

port of a Single Channel controller. The OUT port of 

the Single Channel controller feeds the IN-1 and IN-2 

ports of a Dual Channel controller via a Y-cable.  

Figure 15: Type 5 (D1) Figure 16: Type 6 (S1 x D2)

Figure 17: Type 7 (S1)

Figure 18: Rear View Connector Layout Examples
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4. Standalone Ground Testing & Pre-Installation Calibration
Perform standalone ground testing prior to hoisting or mounting the antenna:

5. Field Installation & Radio Subsystem Integration
Physical Connections

1. Disconnect the AISG handheld device from the MatSing RET.

2. Apply dielectric compound liberally to all male and female AISG connector interfaces.

3. Connect the AISG cable from the assigned radio port to the MatSing RET controller.

Radio Base Station (BTS) Parameter Configuration

Verify BTS parameters (Ericsson, Huawei, Nokia, Samsung, ZTE) match the scanned hardware settings:

6. RET Controller Replacement Protocol
If a RET controller must be replaced in an existing installation, adhere strictly to this sequence:

5. Zero Alignment: Using the manual tilt system, manually set each RET subunit (motor) to Zero degrees (0).

6. System Calibration: Execute the CALIBRATE command across all RET subunits using the handheld controller.

7. Tilt Restoration: Set all motor subunits back to their required tilt angles.

8. Final Reconnection: Disconnect the handheld device, apply dielectric compound to all connector interfaces, 

and connect the RET to the radio port.

• Memory Clearing: Perform a Layer 1 Power Reset on the radio to clear cached memory of previous RET 

configurations.

1. Isolation & Inspection: Disconnect the AISG cable connecting the radio to the RET. Inspect RET connectors and 

cable ends for corrosion or damaged pins. Replace damaged cables.

2. External Pre-Check: Connect the replacement MatSing RET controller to an AISG handheld device outside the 

antenna. Execute a SCAN and capture a screenshot.

⚠ CRITICAL WARNING: DO NOT perform a CALIBRATE or TILT command while the replacement RET 

controller is unmounted outside the antenna housing.

3. Chamber Installation: Mount the new RET controller securely into the antenna RET chamber.

4. In-Chamber Initialization: Connect the handheld controller to the newly mounted RET and perform a SCAN 

(capture a screenshot).

3. Pre-Commissioning Calibration: Execute a CALIBRATE command across all internal motor subunits to verify 

smooth mechanical operation.

4. Validation Check: If the controller fails to respond to SCAN or CALIBRATE, or generates mechanical jam errors, 

generate an RMA and replace the RET controller prior to hoisting.

• Serial Number Matching: Ensure the serial number entered in the BTS controller matches EXACTLY the serial 

number shown on the AISG handheld SCAN screenshot.

⚠ WARNING: If the radio serial number is not identical to the handheld screenshot, the RET controller will 

ignore all radio commands.

• RET Type Identifier: Set the radio RET device type parameter to RET-TYPE = M-RET (0x17).

⚠ WARNING: If the radio parameter is set to Single-RET (RET-TYPE = S-RET 0x00), the RET controller will 

ignore all radio commands.

1. Connect Tooling: Attach the MatSing RET controller to an approved AISG handheld device (Andrew ATC200-

Lite, Amphenol PCU-4, or Kathrein RCU).

2. Scan Discovery: Execute a SCAN command. Confirm that all RET subunits appear and capture a clear 

SCREENSHOT displaying the serial numbers and subunit counts.
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7. Field Troubleshooting & Diagnostic Protocols
Site Diagnostic Checklist

Before replacing hardware, confirm these checklist items with the Site Support Engineer:

Visual Physical Inspection

1. Disconnect the AISG cable from the RET controller.

2. Inspect the RET controller's AISG connectors:

3. Inspect both ends of the AISG cable:

Software Diagnostic Flowchart

Advanced Protocol Analysis (Passive AISG Sniffing)

If communication drops intermittently between the radio and RET, insert an AISG Y-Cable between the radio, the 

RET controller, and a laptop running Wireshark or Hercules via an RS485 interface. Capture raw AISG trace logs 

to analyze layer-2 frame exchanges and verify if the radio is issuing unsupported commands or failing to 

recognize multi-subunit responses.

• Are actual AISG command/response trace logs available?

• Have both cable end connectors been visually inspected for corrosion and continuity tested?

• If a dual-port controller is used, is the unused port protected with dielectric grease and a protective cap?

• Corrosion or Damaged Pins Present: Generate an RMA to replace the RET controller.

• No Damage: Proceed to cable inspection.

• Corrosion or Damaged Pins Present: Replace the AISG cable, apply dielectric compound, and retest.

• Which radio vendor is connected (Ericsson, Huawei, Nokia, Samsung, ZTE)?

• Was the RET validated via SCAN and CALIBRATE prior to installation, and are screenshots available?

Figure 19: Software Diagnostic Flowchart
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Appendix A: Standardized Antenna Model RET Reference Table

Refer to this lookup table to determine the RET wiring configuration type for each MatSing MBA antenna model:

MS-MBA-4.4.2-B4-H4-L4 (VS & STD) MS-MBA-4-H4

MS-MBA-4.4.2-C4-H4-L4 (VS) MS-MBA-3.3-F4A3-H4A2

MS-MBA-4.4.2-F4-H4-L4 (VS & STD) MS-MBA-3.3-LAA2-C4

MS-MBA-4-C8A3 (VS) MS-MBA-3.3-LAA2-F4

MS-MBA-4-F8A3 (VS) MS-MBA-3.2-H4-L4

MS-MBA-4-C4A3 (VS) MS-MBA-3.2-H4-T4

MS-MBA-6.6.3-C4-H4-L2 MS-MBA-3.2-H2-L2

MS-MBA-6.6.3-F4-H4-L2 MS-MBA-3.2-H2-T2

MS-MBA-6.6.3-F4-H4-T2 MS-MBA-3-H8

MS-MBA-3.3-C4A3-H4A2-I MS-MBA-6-C4

MS-MBA-3.3-C4A3-H4A2 (VS) MS-MBA-6-F4

MS-MBA-3.2-H8-L4 (VS) MS-MBA-6-H4

MS-MBA-3-H8A2 MS-MBA-3-C4A3

MS-MBA-3-L4A2-S (VS) MS-MBA-3-H4

MS-MBA-3-L4A2 (VS) MS-MBA-3-H2

MS-MBA-3-T4A2 (VS) MS-MBA-3.3.2-C2-H2-L2-I

MS-MBA-4.4.2-C4-H2-L2 MS-MBA-3.3.2-C2-H2-L2

MS-MBA-4.4.2-F4-H2-L2 MS-MBA-3.3.2-F2-H2-L2

MS-MBA-4.4.2-C2-H2-L2 MS-MBA-3.3-C2-H4

MS-MBA-4.4.2-F2-H2-L2 MS-MBA-3.3-F2-H4

MS-MBA-7-C2 MS-MBA-3.2-H8-L4 (STD)

MS-MBA-6.6-C4-H4 MS-MBA-3.2-H8-T4 (STD)

MS-MBA-6.6-F4-H4 MS-MBA-4-F2

MS-MBA-6.6-F2-F2-45M MS-MBA-4-H2

MS-MBA-6.6-F2-F2 MS-MBA-3-F4A5

MS-MBA-6.3-H4-L4 MS-MBA-3-F4A5-S

MS-MBA-6.3-H4-T4 MS-MBA-3-F4A3

MS-MBA-6.3-H4-L2 MS-MBA-3-F4

MS-MBA-4.4-SH2-SH2-45M MS-MBA-3-F2

MS-MBA-4.4-SH2-SH2-45 MS-MBA-2-L4A2

MS-MBA-4.4-SH2-SH2 MS-MBA-2-L4

MS-MBA-4.2-H2-L2 MS-MBA-2-T4

MS-MBA-4.2-H2-T2 MS-MBA-2-L2

MS-MBA-4-C4A3-2 MS-MBA-2-T2

MS-MBA-4-F4A3 MS-MBA-1-T4

65

66

67

68

69

70

59

60

61

62

63

64

51

52

53

54

55

56

7

(S1)

36

37

38

39

40

41

42

43

44

items Antenna Model Type

4

(D2)

5

(D1)

6

(S1 x D2)

45

46

47

48

34

35

1

(D2 x D2)

2

(D2 x D1)

3

(D1 x D2)

4

(D2)
28

29

30

31

32

33

22

23

24

25

26

27

16

17

18

19

20

21

10

11

12

13

14

15

4

5

6

7

8

9

items TypeAntenna Model

1

2

3

57

58

49

50

Figure 20: Antenna Model RET Configuration Matrix
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